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Executive Summary: SAW Stormwater Management Plan Requirements (SWMP)

This plan covers Delhi Township general maintenance and planned BMP’s for Township-owned facilities 
and properties. The main goal is to define watershed scale goals identified in the Red Cedar River and 
Grand River Watershed Management Plans (WMP) to a local community level to address critical water 
quality concerns specific to Delhi Township.

1. A description and map of the jurisdictional boundaries and the area to be 
covered by the plan (typically a sewershed and/or drainage district). The 
planning area should be hydrologically based and include the entire collection 
and conveyance system (open and closed) as well as the contributing area.

Section 1.4

2. A description of the major components of the stormwater system and/or 
country drainage district, including sewershed and watershed boundary and 
internal sub-boundaries, surface water hydrology, mapping of stormwater 
conveyance (pipes and channels), existing storage, regulatory or other mapped 
floodplains, flood control facilities and treatment components.

Section 1.5

3. A description of publicly owned Best Management Practices (BMPs) and 
private BMPs that significantly affects the stormwater system.

Chapter 4

4. A description of all stormwater sources and all known stormwater related 
water quality problems within the planning area (for example, surface flooding, 
hydraulic restriction, erosion, water quality, etc.).

Sections 2.1 
and 2.2

5. Include recommendations and an analysis of projects to correct stormwater 
and known stormwater related water quality problems.

a. This includes project identification, preliminary sizing and description 
of proposed activities. Proposed activities could consist of capital 
improvements (i.e. culvert replacement, channel modification, 
structural BMPs, etc.) or changes to inspection or maintenance 
activities (i.e. stream bank assessments, detention basin inspections, 
floodplain or floodway encroachment surveys, etc.).

b. Provide estimated operation, maintenance and capital costs for all 
recommendations

Sections 4.3 
and 4.4

6. Include a timeline for implantation of the plan. The extent of the timeline is at 
the applicant’s discretion (i.e., 5-year, 10-year, etc.).

Section 6.2 
and 
Appendix G

SAW guidance further suggests: “It is strongly suggested that the following components also be included 
in the SWMP:”

1. A general maintenance plan. Chapter 4

2. The desired level of service should be determined through a public 
involvement process.

Chapter 5

3. A public education program or activities. Section 5.2

4. A general description of land uses. Section 1.3
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Chapter 1: Introduction and Background

1.1 Introduction 
The Delhi Charter Township Stormwater Management Plan (SWMP) documents the strategy for the 
Township to compile data and address stormwater-related impacts. This plan was funded through the 
Michigan Department of Environmental Quality’s (MDEQ) Stormwater, Asset Management, and 
Wastewater (SAW) Program. This plan aims to identify and provide strategies to mitigate the adverse 
impacts of stormwater runoff on water quality and water quantity from Township-owned facilities and 
properties.

1.2 Township Overview
Along with covering Township-owned properties and facilities, properties owned by the Delhi Charter 
Township Downtown Development Authority (DDA), Ingham County Drain Commissioner, and the Holt 
Public School System are covered in this plan. The Delhi Township locational map is displayed in Appendix 
B, Exhibit 1 and the public parcels are depicted in Appendix B, Exhibit 2. Township-owned parcels include 
Valhalla Park, Centennial Park, Veterans Park, the Community Service Center, the Senior Center, publicly 
owned treatment works (POTW), fire stations, lift stations, and cemeteries. Sycamore Creek, a tributary 
of the Red Cedar River, flows through the northeast portion of the Township, and the Grand River flows 
through the southwest portion of the Township. 

The Township is part of the Greater Lansing Regional Committee (GLRC) for Stormwater Management, 
which is a guiding body comprised of participating municipal separate storm sewer system (MS4) 
communities within the Greater Lansing Region. The committee guides the implementation of the 
Stormwater Program for the communities within the Grand River, Red Cedar River, and Looking Glass 
River. 

Delhi Township encompasses 28.5 square miles within Ingham County. Much of the Township is 
considered part of the Greater Lansing urban area. The population of the Township has increased from 
19,190 people in 1990, to 22,569 people in 2000, to 25,877 people in 2010.

1.3 General Description of Land Use
Land use in the Township, as identified in the National Land Cover Database (NLCD 2011), is predominantly 
developed (41%) and agriculture (32%) (Table 1). Low intensity and open source developed land uses 
comprise over 30% of the land area. The Delhi Township land use and land cover maps are depicted in 
Appendix B, Exhibit 3 and Exhibit 4. A land use planning and a build-out analysis for future land uses were 
completed as part of the 2013 Master Plan.  

Table 1: A-Land use type in Delhi Township
Land Use Type Acreage Percent of Total
Water 214 1%
Developed 7,597 41%
Forest 2,253 12%
Grassland/ Shrubland/ Barren 182 1%
Agriculture 5,876 32%
Wetland 2,393 13%
Total 18,516 100%
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B-Land use type in Delhi Township
Land Use Type Acreage Percent of Total
Open Water 214 1.2%
Developed, Open Space 2,856 15.4%
Developed, Low Intensity 2,894 15.6%
Developed, Medium Intensity 1,482 8.0%
Developed High Intensity 365 2.0%
Deciduous Forest 2,168 11.7%
Ever Green Forest 48 0.3%
Mixed Forest 38 0.2%
Barren Land 101 0.5%
Shrub/ Scrub 34 0.2%
Grassland/Herbaceous 47 0.3%
Pasture/Hay 3,315 17.9%
Cultivated Crops 2,561 13.8%
Woody Wetlands 2,344 12.7%
Emergent Herbaceous Wetlands 49 0.3%

Areas with predominantly (>50%) impervious surfaces include developed medium intensity and high 
intensity land cover classes (10%). Delhi Township has 1.4% of average impervious cover as seen in 
Appendix B, Exhibit 5. These land uses can have water quality impacts on downstream water resources. 
Best management practices (BMPs) and low impact development (LID) techniques can be used to increase 
infiltration and decrease stormwater runoff. Agriculture is the second highest percentage of land cover 
(32%) indicating that stormwater management efforts should highlight on agricultural BMPs and drain 
maintenance practices outside of developed areas. A map showcasing the tree canopy, Township 
Regulated Wetlands, and both their percentages within the Township can be seen in Appendix B, Exhibits 
6 and 7.

1.4  Jurisdictional Boundaries 
This SWMP covers all Township-owned properties and facilities, properties owned by the Delhi Charter 
Township Downtown Development Authority (DDA), Ingham County, and the Holt Public School System. 
A drainage district Micro-basin and Macro-basin maps were developed using existing township GIS data 
and additional mapping to correctly identify the jurisdictional boundaries of drainage districts. The Macro-
basins and Micro- basins were originally digitized by the Township based on HUCs and by analyzing 
topographical data, and the data were compared to districts provided by the Ingham County Drain 
Commission and made any necessary adjustments. Appendix B, Exhibits 30 and 31 depict the drains and 
drainage districts in the Delhi Charter Township.

1.5 Major Components of the Township Drainage System
The stormwater management systems, including private drains, County Drains, and road drainage 
systems, throughout the Delhi Township are designed to improve stormwater management and drainage, 
and provide flood prevention and stream protection for urban and agricultural lands. Overall, there are 
approximately 614,000 ft of drains in the Township. About 52,000 (ft) of stormwater pipes (about 8.5 % 
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of total storm pipes in the township) are in the school properties and 9,000 (ft) (about 1.5% of total storm 
pipes in the township) in the Township properties.
 
Appendix H displays the existing stormwater pipes in the school properties, Delhi Township, Ingham 
County owned stormwater networks, and private networks respectively. The sanitary sewer service area 
in the Township which is mostly in the north of the Township are shown in Appendix B, Exhibits 32.
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Chapter 2: Water Quality Concerns

In order to develop a Township-wide stormwater management plan, knowledge of current water quality 
conditions is needed. This section provides an overview of the existing water quality concerns in Delhi 
Township through a review of existing watershed management plans and through an analysis of water 
quality data collected by the Township and County. 

2.1 Existing Plan Review 
Water quality information relevant to Delhi Township from the Middle Grand River Watershed 
Management Plan (WMP) (Eaton Conservation District, 2015) and the Red Cedar River WMP (MSU, 2015) 
has been reviewed in order to create a better understanding of water quality issues within the Township.

The Middle Grand River WMP covers the western half of the Township and the Red Cedar River WMP 
covers the eastern half of the Township. For plan review purposes, water quality concerns for the 
following subwatersheds were reviewed: the Skinner-Extension Drain subwatershed in the Middle Grand 
River WMP and the Headwaters of Sycamore Creek and the Sycamore Creek subwatersheds in the Red 
Cedar River WMP. See Exhibit 8 in Appendix B for watershed and subwatershed boundaries. 

Bacteria are the priority pollutants of concern throughout Delhi Township. Escherichia coli (E. coli) is one 
of the best indicators for the presence of potentially pathogenic bacteria (US EPA, 2002) because 
monitoring E. coli is an easy and economical way to assess health risks due to bacterial contamination of 
surface water. Waters of the state must meet water quality standards (WQS) of a limit of 130 E. coli per 
100 mL of water as a 30-day geometric mean of five sampling events and 300 E. coli per 100 mL of water 
for any single sampling event during the May 1st through October 31st period in order to meet the Total 
Body Contact (TBC) recreation standard.

High bacteria levels are identified in both WMPs. As a result of high E. coli levels, surface waterways 
throughout these watersheds are exceeding WQS and are not meeting designated uses, including the 
Partial Body Contact (PBC) recreation standard of less than 1,000 E. coli per 100mL and the TBC recreation 
standard of less than 300 E. coli per 100mL. A total maximum daily load (TMDL) for E. coli has been 
developed for the Red Cedar River and the Grand River as of August 2012. Portions of the TMDL are within 
Delhi Township, in reach assessment unit (AUID) 040500040702-01 on the Grand River and AUID 
040500040507-01 on the Red Cedar River (Figure 1). 

Sources of E. coli include livestock, humans, wildlife, and pets. Known causes of bacteria include 
uncontrolled livestock access, overland runoff with a lack of buffers around waterways, aging septic 
systems and/or improper maintenance. Suspected or potential sources of bacteria include application of 
manure, improper storage of manure, CAFO manure land spreading resulting in over or improper 
application, lack of or failing septic systems, over or improper application of septage, high populations of 
various wildlife, riparian management practices that encourage or attract wildlife, and failing to properly 
dispose of waste. 
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Figure 1:  Red Cedar River Watershed E. coli TMDLs – portions of the Sycamore Creek Watershed and the 
Headwaters of Sycamore Creek Watershed (Red Cedar River WMP, 2015) 

Other water quality concerns within the Township include excessive sediment, nutrients, and total 
suspended solids. High sediment loads in waterways can lead to low dissolved oxygen levels due to 
sediment oxygen demand. Sediment oxygen demand is the rate of oxygen removal from the water column 
due to decomposition of organic matter. Monitoring oxygen levels in rivers is important because adequate 
dissolved oxygen is necessary for all forms of aquatic life. As dissolved oxygen levels drop below 5mg/L, 
aquatic life is put under stress. Extremely low DO levels can result in fish kills. Known sources and causes 
of sediment include runoff from gravel roads, overland runoff from livestock facilities, loss vegetation on 
streambanks, altered hydrology and/or disconnection from floodplains in streams and rivers. 

A TMDL was developed for dissolved oxygen (DO) in June 2013 for the Red Cedar River and the Grand 
River. Portions of these watersheds are impaired due to DO levels affecting the warmwater fishery and 
other aquatic life use designation, although the TMDL does not include waterways within the Township. 
For an overview of all water quality concerns see Table 2. 


